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What ts daimed is: 

I, A teleceotric lens system having ao aperture stop and a 
tdeocntric pupil, said system oonqdsfog in order firom its 
long ooDjugate side to its short eoajugate side: 

(a) 6 fini leas unit which has a negative power and ' 
comp ri ses a negative leos element whose strongest 
surface is convex to the long conjugate side of the 
system; 

(b) a second lens unit which is of weak optical power and 
comprises two meniscus elements whose concave sur- 
faces face each other, the system's aperture stop being 
located betweeo the meniscus elements and each 
meniscus elcmeot having at least one aspheric surface; 
and 

(c) a third lens unit which has a positive power and 
con^ffises meaos foe correcting the chromatic abeira- 
tions of the system, said third lens unit forming the 
system's teleceutrlc pupU by imagiag the aperture stppi 

Z The teleceotric lees system of daim 1 wherein the ^ 
negative lens element of the first lens unit is meoisois 
shq)cd 

3. The t el ece attic lens system of claim 1 wherein the 
negative lens dement of the first lens unit is located at the 
long conjugate end of the lens system. ^ 

4. The teleceatric lens system of daim 1 wherein the 
negative lens dement of the first lens unit is oonipotsed of a 
low disperdon material 

5. The tdecentric lens system of daim 1 wherein the first 
lens uait includes at least one a^teic surftoe. ^ 

6. The tdecentric lens system of daim 1 wbexeio the first 
lens unit only negative lens elements. 

7. The tdecentric lens system of daim 1 wherein the 
second kns unit oomjHises a positive lens gi^n^t assod- 
ated with the nttnisais element nearest the long conjugate 
side of the system and located on the long conjugate side of 
that meniscus element 

8. The tdecentric lens system of daim 7 wherein said 
positive lens element is coiiq>osed of a high dispersion 
materiaL 

9. The tdecentric lens system of claim 7 wherein said ^ 
positive lens clement is a cemented doublet 

10. The tdecentric leos system of claim 7 wherein said 
positive lens dement has at least one aspheric surface. 

IL The tdeoentiic lens system of claim 1 wherein the 
second lens unit comprises a color correcting doublet 
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12. Tbe telecentric lens system of daim 11 wberdo the 
color CQCTCctLDg douUct is located in the vicinity of the lens 
system s^eiture step so that the doublet coxiects axial color 
^thout significantly ootitctiog lateial color. 
^ 13. Tbe teieoeotric lens system of daim 1 wherein the 
color OQCTBcting means of the third lens tmit ooiniiises a 
color conectlng doublet 

14. The teieoeotric lens system of daim 1 wherein the 
color correcting means of the third lens unit comprises a 
doublet whidi consists of a positive leos dement c(Hiq}os6d 
of a first low dispersion material and a negative lens element 
composed of a second low dispersion mitfrrifll. 

15. The tdeoeniric lens system of daim 1 u^erein tbe 
third lens unit includes at least one a^sheric surface. 

16; The tdecentiic lens system of daim 1 wherein the 
third lens unit provides the majority of the positive power of 
the lens system 

Lii 17. A projection tdevision system comprising a pixelized 

20 panel a screen, and a lens system for forming an bnage of 
.fu! the pixelized panel on tbe screen, said lens system having an. 

aperture st^ and a telecentric pupiL and the distance 
between the aperture stop and the pixelized panel being at 
'^S least about ZS times the lens system's focal length, wherein 

35 the lens system comprises, in order from its long coidugate 
side to its short conjugate side: 

(a) fim lens unit whidi has a negative power and com- 
prises a negative lens element whose strongest sar£Boe 

^ is convex to the long conjugate side of die system; 

(b) a second lens unit which is of weak optical power and 
\ i j conqxrises two mrnisnis dements whose concave sur- 

faces face each odxer. the system's aperture stop betog 
^j^j located between the meniscus dements and each 

35 meniscus dement having at least one aspheric sur&oe; 
and 

(c) third lens unit v^iich has a positive power and oom- 
prises means for correcting the diromatic abcarations of 
the system, said third lens unit forming the system*8 

^ tdecentric pupil by imag^g the aperture stofx 

18. The pro,^ction television ^stem of daim 17 i^ierdn 
the second lens unit coo^vises means for coorecting die 
chromatic abeoatiaiis of the leas system. 

2. Cancel, without prejudice, Claims 20. 32, 45, and 53. 
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" 19. (amended) A projection lens system comprising a pixelized 
panel a screen, and a projectio n lens for forming an image of the pixelized 
panel on the screen, said projection lens comprising a lens element 
composed of a material, other than an acrvUc plastic, having an abnormal 



21. The projection lens system of Claim 19 wherein the lateral 
color at the pixelized panel over the visual spectrum is less than about a 
diagonal of a pixel. 

22. The projection lens system of Claim 19 wherein the lateral 
color at the pixelized panel over the visual spectrum is less than about one- 
half the diagonal of a pixel. 

23. The projection lens system of Clftim 19 wherein the projection 
lens has a short conjugate side in the direction of the pixelized panel and is 
telecentric on said short conjugate side. 

24. The projection lens system of Claim 19 wherein the projection 
lens further comprises a first lens element nearest to the screen and a 
second lens element nearest to the pixelized panel, each of said lens 
elements comprising an aspheric surface. 

25. The projection lens system of Claim 24 wherein the first lens 
element has a negative power. 

26. The projection lens system of Claim 25 wherein the first lens 
element is meniscus-shaped. 

27^ The projection lens system of Claim 25 wherein the strongest 
svurface of the first lens element is convex to the screen. 

2St The projection lens system of Claim 19 wherein the projection 
lens further comprises a negative lens element and a positive lens element, 
the dispersion of the negative lens element being less than the dispersion of 
the positive lens element. 

29. The projection lens system of Claim 19 wherein the projection 
lens further comprises a negative lens element and a positive lens element, 
the dispersion of the negative lens element being greater than the 
dispersion of the positive lens element. 

30^ The projection lens system of Claim 19 wherein the projection 
lens has an aperture stop and the distance between the aperture stop and 
the pixelized panel is at least about 2.5 times the projection lens' focal 
length. 
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" 31. (amended) A projection lens system compriaing a oixelized 
panel a screen, and a proiection lens for formin g jj^ig ge of the pixelized 
panel on the screen, said projection lens comprising: 

a first lens unit which has a negative power and comprises a 

negative lens element. 

M a second lens unit which is of weak optical power, and 
(e) a third lens unit which has a positive power, said third lens 
unit comprising color correcting means for correcting the chromatic 
aberrations of the lens system, said color correcting means 
comprising a material, other than an acrvlic plastic, having an 
abnormal partial dispersion: 
wherein said color correcting means reduces the secondary lateral color of 
the proiection lens.- ^ 



32. The proiection lens sv5tem^Claim 31 wherein said color 
correcting means reduces the secondarr^lte^^ color of the projection lens. 
^ 33i The proiection lens system of Claim 31 wherein the lateral 

■m 

^^si color at the pixelized panel over the visual spectrum i f? lefti? %\\ sin about a 

diagonal of a pixel. 

34. The proiection lens system of Claim 31 wherein the lateral 
color at the pixelized panel over the visual spectrum is less than about one- 
half the diagonal of a pixel. 

35i The projection lens system of Claim 31 wherein the projection 
lens has a short conjugate side in the direction of the pixelized panel and is 
telecentric on said short conjugate side. 

36i The proiection lens system of Claim 31 wherein the strongest 
surface of the negative lens element is convex to the screen. 

37. The projection lens system of Claim 31 wherein the negative 
lens element is meniscus-shaped. 

Ml The projection lens system of Claim 31 wherein the negative 
lens element is located at the screen end of the projection lens. 

39. The projection lens system of Claim 31 wherein the negative 
lens element is composed of a low dispersion material . 

{ml a third lens unit which has a positive power, said third lens 

unit comprising color correcting means for correcting the chromatic 
aberrations of the lens system, said color correcting means 
comprising a material, other than an acrvlic plastic, having an 
abnormal partial dispersion: 
wherein said color correcting means reduces the secondary lateral color of 
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40. The proiection lens system of Claim 31 wherein the first lens 
unit comprises an aspheric surface. 

41. The proiection lens system of Claim 31 wherein the first lens 
unit contains onlv negative lens elements. 

42. The proiection lens system of Claim 31 wherein the thir H l^ns 
unit comprises an aspheric surface. 

43. The proiection lens system of Claim 31 wherein the proiection 

lens has an aperture stop and the distance between the aperture stop and 

the pixelized panel is at least about 2.5 times the proiection lens' focal 

length. — 

- 44. (amended) A proiection lens for forming an image of an object 

which (a) has a short conjugate side and a long conjugate side, (b) is 

telecentric on said short conjugate side, and (c) comprises a lens element 

composed of a material, other than an acrylic plastic, having an abnormal 

partial dispersion, wherein said lens element reduces the secondary lateral 

color of the projection lens.- ^ 

45[ The projection lens b^fil^im 44 t herein said lens element 

reduces the secondary lateral coloWr^e projection lens, 

46. The proiection lens of Claim 44 wherein the projection lens 
further comprises a first lens element at the long conjugate si de and a 
second lens element at the short conjugate side, each of s aid lens elements 
comprising an aspheric surface. 

47. The proiection lens of Claim 46 wherein the first lens element 
has a negative power. 

48. The proiection lens of Claim 47 wherein the first lens element 
is meniscus-shaped. 

49. The proiection lens system of Claim 47 wherein the strongest 
surface of the first lens element is conv ex to the long conjugate. 

50. The proiection lens of Claim 44 wherein the lens fiurther 
comprises a negative lens element and a positive lens element, the 
dispersion of the negative lens element being less than the di spersion of the 
positive lens element. 



•22- 



51. The projection lens of Claim 44 wherein the lens further 
comprises a negative lens element and a positive lens element, the 
dispersion of the negative lens element being greater than the dispersion of 
the positive lens element. 

"52. (amended) A nroiection le ns for forming an ima^e of an object 
which (a) has a short conjugate side and a long conjugate side, (b) is 
telecentric on said short conj ugate side, and fc) cQmp rifii>.<y! 

(i) a first lens unit whi ch has a negative power and comprises a 
negative lens element. 

fiil a second lens luriit which is of weak optical power, and 

(iii) fl third le ns unit which has a positive power, said third lens 

unit comprising color correcting means for correcting the chromatic 

aberrations of the lens system, said color correcting means 

comprising a material, other than an acrvlic plastic, having an 

abnormal partial dispersion: 

wherein said color correcting means reduces the secondary lateral color of 

the projection lens. - . 

■ ... X 

The projection lens of Ql^im 52 wherein sa i4 color correcting 

means reduces the secondary latem trolor of the lens> 

54. The projection lens of Claim 52 wherein the stronge st siurface 
of the negative lens element is convex to the lon^ conjugate. 

55. The projection lens of Claim 52 wherein the neg ative lens 
element is meniscus-shaped. 

56. The projection lens of Claim 52 wherein t he negative lens 
element is located at the long conjugate end of the lens. 

57. The projection lens svstem of Claim 52 wherein the negative 
lens element is composed of a low dispersion material. 

58. The projection lens svstem of Claim 52 wherein the first lens 
unit comprises an aspheric surface. 

59. The projection lens svstem of Claim 62 wherein the first lens 
unit contains only negative lens elements. 

60. The projection lens svstem o f Claim 52 wherein the third lens 
unit comprises an aspheric surface. 
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